X-linked chronic granulomatous disease in a male child with an X-CGD carrier, Klinefelter brother.
Chronic granulomatous disease (CGD) is a rare primary immunodeficiency (PID) caused by a dysfunctional respiratory burst enzyme NADPH-oxidase. The concurrence of Klinefelter's Syndrome (KS) and CGD would be extremely rare. We describe the study of a family where the youngest male child had X-linked CGD (X-CGD) while his older brother was both an X-CGD carrier and a Klinefelter. Flow cytometry was used to study respiratory burst and gp91-phox expression, while genetic investigation was done by RT-PCR, PCR and X-chromosome short tandem repeat (X-STR) analysis. The Dihydrorhodamine (DHR) assay showed the patient's neutrophils failed to produce a respiratory burst, while both the mother and an older brother showed a bimodal response. gp91-phox expression was absent in the patient's neutrophils, and bimodal in the mother's and brother's neutrophils. The patient's cDNA showed a C>T change at nucleotide 676 of the CYBB gene. The same change was seen in the patient's gDNA, while the brother and mother were heterozygous, with C and T, in this position. The c.676C>T is a nonsense mutation that leads to premature termination of the gp91-phox protein. The brother karyotyped as 47, XXY and X chromosome analysis showed that he had inherited both his mother's X chromosomes. This study showed that the patient had gp91-phox deficient CGD while his older brother was a CGD carrier and a Klinefelter, who had inherited both his mother's X chromosomes. This is the first report of such a concurrence in an individual, and argues for family members to be included in PID studies.